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(57) Abstract 

A telecommunications interface system (10b) is coupled to customer premises equipment such as a telephone or facsimile machine 
for controlling signal transmissions to and from a private communication network. The interface system (10b) has a memory device (22) 
for storing long distance access codes and service providers, as well as area codes and toll free numbers. The interface system (10b) also 
contains a display device (28) for displaying the long distance provider data stored in memory (22). The interface system (10b) provides 
various buttons (24, 26, 32, 34) for scrolling between long distance providers, preprogrammed area code information and burtons for 
automatic dialing (50) of the long disance provider access codes, area codes and toll free codes. 



): <WO 97035 14A1 I > 







FOR THE PURPOSES OF INFORMATION ONLY 






Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 


applications under the PCT. 










AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HI) 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


Cote d'lvoire 


LI 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


cs 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


cz 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


Fl 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


uz 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



BNSDOCID: <WO 970351 4A1 J _> 



WO 97/03514 PCT/US96/1 1710 

- 1 - 

TELECOMMUNICATIONS ENHANCEMENT USER 
INTERFACE SYSTEM AND METHOD 

Technical Field 

5 This invention relates to telecommunications, and more particularly, to a 

telephone enhancement user interface operatively connected to a telephone 
station or facsimile machine that allows a user to selectively place a long 
distance call using one of a plurality of long distance service providers, and to 
easily dial frequently used long distance prefixes and % '8O0" or "888" toii free 
10 numbers. 

w 

Dialing a long distance call often requires dialing a myriad of numbers 
for prefixes and codes before actually dialing a telephone number to connect the 
call to a target destination. Telephone companies have indicated that with the 
proliferation of cellular telephones, facsimile machines and computer modem 

15 usage, the problem is only going to get worse. Additional area codes recently 
have been assigned by many regional telecommunications companies, and 
"888*' toll free services are being introduced since the supply of available "800" 
toll free numbers is nearly exhausted. 

Furthermore, the Telecommunications Act that was recently enacted in 

20 the United States has opened the floodgates for competition among long 
distance service providers. The Act also permits long distance service providers 
to enter the local service market. Various long distance providers offer attractive 
packages to attract subscribers, such as reduced peak and off-peak rates, lower 
weekend rates, fixed rates at all times for international calls, etc. While a 

25 customer must "sign up" with one long distance carrier to be able to make all 
types of long distance calls, it is not necessary to use the long distance services 
provided by that carrier for all long distance calls. As a customer, it is often 
more economically advantageous to use one long distance provider for certain 
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calls (e.g., national calls during peak hours), and one or more additional 
providers for other types of calls (e.g., international calls and national calls 
during off-peak hours). However, because of the confusion associated with 
remembering various access codes to place calls with different long distance 
5 telecommunications companies, many individuals subscribe to and use only one 
long distance service to place all long distance calls, thus failing to take 
advantage of more reasonable rates that may be offered by other providers. 
Furthermore, often subscribers to reduced-price telecommunications services do 
not utilize the service because of the many numbers that must be dialed to 
1 0 access the service. 
Background Art 

Accordingly, one object of the present invention is to provide a new and 
improved telecommunications enhancement user interface system and method 
that is operatively connected to customer premises termination equipment such 
15 as a conventional telephone set or facsimile machine to control certain dialing 
functions otherwise performed by the termination equipment. 

Another object of this invention is to provide a telecommunications 
enhancement user interface system and method that allows for transmission of a 
dial signal indicating area code information (e.g., 1314) used to place a long 
20 distance call by simply pressing one push-button switch. 

Another object of this invention is to provide a telecommunications 
enhancement user interface system and method that allows a user to modify or 
create area code information . 

Another object of this invention is to provide a telecommunications 
25 enhancement user interface system and method that allows for quick and easy 
dialing of toll-free prefix codes (e. g ;, 1800 or 1888) by simply pressing a push- 
button. 
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Another object of this invention is to provide a telecommunications 
enhancement user interface system and method that allows a user to select a 
long distance telecommunications provider from a preprogrammed group of 
available providers, and then place a long distance call using the selected 
5 provider's service. 

Another object of this invention is to provide a telecommunications 
enhancement user interface system and method that allows a user to update or 
modify information relating to long distance telecommunications providers. 

Another object of this invention is to provide a telecommunications 
10 enhancement user interface system and method that satisfies FCC testing 
requirements. 

Still another object of this invention is to provide a telecommunications 
enhancement user interface system and method that allows for transmission of a 
dial signal indicating prepaid calling card information by simply pressing a 

15 push-button switch. 

Another object of this invention is to provide a telecommunications 
enhancement user interface system and method contained in a housing that is 
externally connected to termination equipment during operation of the 
invention, wherein the housing can be transported from one location (e.g., the 

20 office) to another location (e.g., a hotel room) for connection to different 
termination equipment without erasing preprogrammed area code, toll code or 
long distance provider information. 

Yet another object of this invention is to provide a telecommunications 
enhancement user interface system and method that is incorporated into 

25 customer premises termination equipment such as a conventional telephone set 
or facsimile machine. 
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These and other objects and advantages will become apparent to those 
skilled in the art in light of the following disclosure and accompanying 
drawings. 

In accordance with the invention, generally stated, a telecommunications 
interface system operably coupled to customer premises termination equipment 
is disclosed for controlling signal transmission to and from a communication 
network. The interface system includes a memory device having data stored 
therein representative of a plurality of access codes and a plurality of long 
distance communication service providers. Each access code provides access to 
a long distance communication service provided by one of the long distance 
communication providers. The system also includes a data processing system 
operably connected to the memory device for performing input, processing, 
storage, output and control functions on data stored in the memory device. A 
visual display device is operably connected to the data processing system for 
15 displaying data relating to one of the long distance providers stored in the 
memory device. Means is provided for changing data displayed on the display 
device to show data relating to another long distance provider stored in the 
memory device. The system also includes means for selecting a desired long' 
distance communication service based upon presently displayed data on the 
display device, and means for transmitting a dial signal indicating the access 
code for the selected long distance communication service to the 
communication network. 

Another aspect of the present invention is of a telecommunications 
interface system used in conjunction with a conventional touch tone telephone 
set for controlling signal transmissions between the telephone and a 
telecommunications network. The interface system includes a memory device 
for storing data including name information identifying one or more long 
distance telecornmunications service providers, access code information for 
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accessing a long distance telecommunications service provided by each of the 
long distance providers, and area code information representative of one or 
more area codes. A data processing device is operably connected to the 
memory device for performing data processing functions on data stored in the 
5 memory device, and for controlling the operation of the interface system. The 
data processing device monitors signals received from the telephone set 
indicating whether the telephone set is maintained in an off-hook or on-hook 
condition. The system also includes a visual display device operably connected 
to the data processing system for displaying information based upon data stored 

10 in the memory device. A power source is provided for supplying power to the 
interface system. A ringing detector circuit is operatively connected between 
the data processing device and the telecommunications network for monitoring 
signals received from the telecommunications network to determine whether a 
ringing signal indicative of an incoming call is present, and transmitting a 

15 message signal to the data processing device indicating when a ringing signal is 
received. The interface system also includes a switching circuit operatively 
connected to the data processing device, the telecommunications network and 
the telephone set for routing and processing signals transmitted to and from the 
telecommunications network and the telephone set. The data processing device 

20 controls the operation of the switching circuit when the interface system is 
energized by the power source. A dual tone multifrequency circuit is included 
that is operatively connected between the microprocessor and the switching 
circuit for converting signals transmitted from the microprocessor to the 
telecommunications network into a format readable by the telecommunications 

25 network. The system also has one or more manually actuated area code push- 
button switches operatively connected to the data processing device. The 
number of area code switches is at least equal to the number of area codes stored 
in the memory device. Each switch triggers the data processing device to 
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retrieve infonnation relating to a corresponding area code when actuated. The 
data processing device then transmits a dial signal to the telecommunications 
network representative of the area code information associated with the actuated 
switch. Means is provided for changing presently displayed information on the 
display device to show name infonnation relating to a different long distance 
provider stored in the memory device. Means is further provided for selecting a 
desired long distance communication service based upon presently displayed 
name infonnation on the display device. The system includes a manually 
actuated carrier push-button switch operatively connected to the data processing 
device for triggering the data processing device to transmit a dial signal to the 
telecommunications network representative of the access code for the selected 
long distance communication service upon actuation of the carrier switch. 

Yet another aspect of the present invention is that of a method for 
transmitting a long distance call using a telecommunications interface system 
operably connected to customer premises termination equipment to remote 
termination equipment via a communication line associated with a 
telecommunication network, comprising the steps of: 

• inputting data into a memory device relating to a plurality of long 
distance communication service providers in a memory device, 
including an access code used to access a long distance 
communication services provided by each long" distance provider, 
and a name identifying each long distance provider; 

• storing the data in the memory device; 

• displaying infonnation associated with a particular long distance 
provider stored in the memory device on a visual display device; 

• selectively changing infonnation shown on the display device to 
information relating to a different long distance provider; 
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• selecting a desired long distance provider based upon the 
information presently displayed on the display device; 

• transmitting a first dial signal across the communication line 
representative of the access code stored in the memory device used 

5 to access the long distance service provided by the selected long 

distance provider; 

• transmitting a second dial signal across the communication line 
representative of an area code designating a geographical area 
including the remote termination equipment; and 

lb • transmitting a third dial signal across the communication line 

representative of an extension number assigned to the remote 
termination equipment. 
Other objects and features will be apparent and in part pointed out 
hereinafter. Brief Description of Drawings 
15 The objects of the invention are achieved as set forth in the illustrative 

embodiments shown in the drawings which form a part of the specification. 

FIG. 1 is a sectional top plan view of a telephone station having the 
present invention incorporated therein, illustrating one arrangement of the 
display screen and push-button switches; 
20 FIG, 2 is a schematic block diagram showing the wiring configuration of 

an externally connected system of the present invention between customer 
premises termination equipment and a wall jack; 

FIG. 3 is a top plan view of the externally connected system, showing 
one arrangement of the display screen and push-button switches; 
25 FIG. 4 is a schematic block diagram illustrating the interconnection of 

electrical components associated with the externally connected system; 
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FIG. 5 is a schematic block diagram illustrating the interconnection of 
electrical components of the present invention internally incorporated into 
customer premises termination equipment; and 

FIG. 6A and 6B are schematic diagrams of electrical circuitry associated 
5 with the externally connected system of the present invention. 

Corresponding reference characters indicate corresponding parts 
throughout the several views of the drawings. 
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OS CILLATQRS 

XI 4 MHz 

X2 3.57954 MHz 

Best Mode for Carrying Out the Invention 

Referring now to FIGS. 1 - 3, a telecommunications enhancement user 
interface system is shown, indicated generally at 10a (FIG. 1) and 10b (FIGS. 2 
and 3), for providing enhanced telephone operation by reducing the number of 
5 push-buttons or keys 1 1 that a user must push on a dial pad or keypad 12 when 
dialing long distance numbers from customer premises termination equipment 
14 (FIG. 2), such as a telephone, facsimile machine, or other electrical data 
transmission system that communicates with another similar system disposed at 
a remote location by dialing an address associated with that remote location to 

10 establish a data link via a communication line. The communication line 
includes the conductors and their supporting or containing structures which are 
used for public or private signal or communication service. The system 10 
allows the user to chose a long distance provider with which to place a call from 
a group of various long distance providers. Throughout this disclosure, long 

1 5 distance numbers that are in the same area code as the user are referred to as 
calls within a "local'* area code or "local" long distance calls. Long distance 
numbers placed outside the region serviced by the local (same) area code are 
referred to as calls to a "foreign" area code 6t "foreign" long distance calls. In 
general, long distance numbers include area code information (e.g., 1-214), and 

20 a remote extension number (e.g., 213-1000) indicating a particular extension 
address that is dialed to contact remote termination equipment disposed at a 
remote location. 

As discussed below in greater detail, the telecommunications user 
interface system of the present invention can be implemented as an internal 
25 system 10a that is incorporated directly into the customer premises termination 
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equipment 14 (e.g., telephone station or facsimile machine) (FIGS. 1 and 5), or 
in an external system 10b that is contained in a housing connected between a 
jack or connector 42 associated with the termination equipment 14 and a wall 
jack or connector 43 providing access to the telecommunications network 
5 (FIGS. 2 - 4, 6A and 6B). The internal system 10a and the external system 10b 
are referred to collectively as system 10 throughout the disclosure. 

The system 10 includes electrical circuitry 18a, 18b (FIGS. 4-6B) set 
forth below having a plurality of electrical components, including a data 
processing device 20 such as a microprocessor or microcontroller for processing 
10 data such as area code information, access code information associated with a 
plurality of long distance carriers, and switching system information used to 
access an outside telephone line. As discussed below, the information is stored 
in the nonvolatile memory device 22 such as an electrically erasable 
programmable read only memory device. 
15 The telecommunications user interface system 10 includes at least one 

area code ("AC") push-button switch 24 that the user can press to dial a 
preprogrammed area code, such as the local area code, when the termination 
equipment is off-hook (closed station line). If more than one AC push-button 
switch 24 is provided, the system is programmed to automatically dial a 
20 different predetermined area code when each push-button 24 is pressed. As is 
known in the art, a push-button switch includes a master switch, mounted 
behind a cover or panel, and a plunger or button extending forwardly through 
the opening. Operation of the switch 24 is normally obtained by pressure of a 
finger against the end of the button. In the preferred embodiments of the 
25 internal system 10a and the external system 10b shown in FIGS. 1 and 3, 
respectively, three AC push-button switches 24 are employed. However, as will 
be appreciated by those skilled in the art, the number of AC push-buttons used 
in either system 10a or 10b can be increased or decreased easily. 
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Preferably, the area codes associated with each push-button switch 24 
represent those area codes that are frequently dialed by the user. For example, 
when the termination equipment 14 is off-hook, the system 10b shown in FIG. 3 
can be programmed to dial "1202" when the first AC push-button switch 24 
5 designated as "1" is pressed, to dial "1303" when the second AC push-button 
switch 24 designated as "2" is pressed, and to dial "1404" when the third AC 
push-button switch 24 designated as "3" is pressed. In this hypothetical 
example, one area code preferably represents the iocai area code, and the other 
two area codes represent frequently dialed foreign area codes. After the prefix 

10 l "1" and the three digit area code are dialed by the system 10, the user then 
manually dials the remaining numbers in a conventional fashion using the 
keypad 12 associated with the termination equipment 14 to contact a desired 
remote extension. This enhancement feature saves the user from having to push 
"1" plus the local or foreign area code on the keypad 12 associated with the 

15 termination equipment 14 for frequently dialed numbers. The preprogrammed 
information can include up to 16 digits or characters, representative of 
information such as the area code, PBX codes used to obtain a telephone line, or 
the like. 

Additional enhancement features associated with the system 10 include 
20 at least one toll free push-button switch 26 that automatically dials a toll free 
prefix codes such as "1800" or "1888" when pressed by the user and the 
termination equipment 14 is off-hook. In the preferred embodiment, two toll 
free push-button switches 26 are used, with one push-button 26 triggering the 
system to dial the code "1800" when pressed, and the other push-button 26 
25 triggering the system to dial the code "1888" when pressed. After the toll free 
code is dialed, the user can dial the remaining numbers manually using the 
keypad 12. 
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10 32c. 



The system 10 also allows the user to select a long distance carrier from 
a group of such providers, and dials the necessary access code information to 
place a long distance call using the selected carrier. To accomplish this 
function, the system 10 includes an alphanumeric visual display device 28 such 
as an LCD (liquid crystal display) device that displays one carrier name at a 
time on an associated display screen 30, and three push-button switches 32 that 
allow the user to select a desired carrier (FIGS. 1,3). These three push-buttons 
32 are referred to as a "carrier" push-button switch 32a, a "next" or "scroll up" 
push-button switch 32b, and a "previous" or "scroll down" push-button switch 



15 



20 



25 



The previous and next push-buttons 32b, 32c and display 28 allow the 
user to scroll through each of the preprogrammed long distance carrier names 
displayed on the display screen 30 by selectively advancing to the next name or 
previous name by pressing the next or previous push-button, respectively. One 
carrier name is displayed on the screen 30 at a time, with each name having up 
to eight characters in the preferred embodiment. To the left of the carrier name 
when looking at the display screen 30 is a number having the value of 0 through 
n where n refers to the maximum number of carriers that can be stored in the 
memory device 22. In the preferred embodiment, information relating to up to 
18 different carriers can be stored in the memory device 22. As will be 
appreciated by those skilled in the art, the number of carriers easily can be 
increased based upon the type of memory device 22 used. If no carrier name is 
programmed for a particular carrier number, the display screen 30 is blank 
where the carrier name would otherwise be displayed, and only the number is 
displayed. The carrier numbers are displayed in sequential order based upon the 
scrolling push-button key 32b, 32c pressed by the user. Pressing the "next" key 
32b causes information displayed on the display screen 32 to change from a 
lower number carrier to a higher number carrier (e.g., "3 ATT" to "4 MCI"). 
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Pressing the "previous" key 32c causes information displayed on the screen 30 
to change from a higher number carrier to a lower number carrier (e.g., "4 MCI" 
to "3 ATT"). Both the next and previous switches 32b, 32c allow carrier 
information shown on the display to wrap around such that if the «th carrier is 
5 displayed and the next button 32b is pressed, the display screen 30 will show the 
first carrier name. Similarly, pressing the previous button 32c when the first 
carrier name is displayed causes the display screen 30 to change to the nth 
carrier name. 

To choose a long distance carrier, the user places the termination 

10 v equipment 14 in an ofl-hook condition (e.g., removes the telephone handset 
from the base), waits for the tone, and then selects the desired carrier by 
scrolling through the list of providers. When the desired long distance carrier 
name and number appears on the display screen 30, the user selects that carrier 
by pressing the carrier push-button switch 32a, thereby triggering the system 10 

15 to dial switching system codes, if any, and the access code for the selected long 
distance carrier. The long distance carrier is selected by name, thus eliminating 
the need for the user to memorize various access codes. When the carrier is 
selected by causing the termination equipment 14 to go off-hook and pressing 
the carrier push-button 32a, the system 10 dials the access code numbers such 

20 as "77777-1" where 77777 represents the access code for the desired carrier. 
The system can be programmed to dial up to 16 digits or characters for each 
carrier, allowing for access and PBX or other switching system requirements, if 
needed to access an outside line. The user then manually dials the remaining 
numbers in a conventional fashion using keys 1 1 associated with the keypad 12 

25 associated with the termination equipment 14 to contact a desired extension. 
Alternatively, the user can then press an area code (AC) button 24 to trigger the 
system 10 to dial one of the preprogrammed area codes after the carrier access 
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information is dialed. In this situation, the user then dials the remaining 
numbers using the keypad 12. 

To determine the carrier access information or area code information 
stored in the memory device 22 for a particular carrier name or AC button 24 
5 without actually dialing the number, the termination equipment 14 is left on- 
hook (open station line). To view the information associated with a particular 
carrier, the scroll buttons 32b, 32c are used to select the desired carrier. When 
the desired carrier name is displayed, the carrier button 32a is pressed and the 
display screen 30 shows as many digits of the switching system information and 
10 access code as can be displayed on the screen 30. Similarly, if one of the AC 
buttons 24 is pressed while the termination equipment 14 is on-hook, the 
switching system information (if any) and area code associated with that button 
24 are displayed to the extent possible based upon the type of display device 28 
used. When the AC button 24 is released in this situation, the previously 
15 displayed carrier name is redisplayed. Since the termination equipment 14 
remains on-hook at all times, no numbers are dialed by the system 10. 

The access code for each long distance provider is the same throughout 
the United States. The telecommunications system 10 of the present invention 
can be preprogrammed with access codes and carrier names for any number of 
20 long distance carriers in a given country or region (e.g., the United States). As 
discussed above, in the preferred embodiment, up to eighteen long distance 
providers and their access codes can be stored in the nonvolatile memory device 
22 associated with the system 10. As discussed below in detail, to add 
additional carriers to the group of available long distance providers or modify 
25 existing carrier information after the system 10 is in use at the customer 
premises, a "program" push-button switch 34 is included in the preferred 
embodiment of the external and internal systems 10a and 10b that activates the 
system 10 into a programming mode when the push-button 34 is pressed for a 
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period of time. If the program push-button switch 34 is not included, the system 
10 can be configured such that the carrier push-button 32a is used to activate the 
system into the programming mode. 

To program the AC push-buttons 24 and the long distance carrier 
5 information, the user is required perform a series of programming tasks by 
manually pressing various push-button switches 24, 26, 32, 34, and keys 1 1 on 
the keypad 12 to input and store information into the memory device 22. 
Programming of the internal system 10a differs from that of the external system 
1 Ob in that the termination equipment remains on-hook at all times during the 

10 s programming of the internal system 10a. In the preferred embodiment of the 
external unit 10b, all long distance carrier information is input by the user after 
the external unit 10b is installed between the jack 42 associated with the 
termination equipment 14 and the wall jack 43 providing access to the 
telecommunications network. 

15 To start programming of the internal system 10a and the external system 

10b, the user presses the program push-button 34 for a period of time (e.g., 5 
seconds) while the termination equipment 14 is on-hook. This triggers the 
microprocessor 20 into a programming mode. The display screen 30 displays a 
message such as "PROGRAM" indicating the programming mode is initiated. 

20 When programming the external system 10b, the user then places the 
termination equipment 14 in an off-hook condition, but no audible dial tone is 
emitted from the termination equipment 14 in this situation. However, the 
termination equipment 14 is activated in this situation, and a pulse tone can be 
heard when a key 11 on the keypad 12 is pressed. When programming the 

25 internal system 10a, the termination equipment 14 remains on-hook during the 
entire programming process. 

With the termination equipment 14 in an on-hook state when 
programming the internal system 1 Oa or an off-hook state when programming 
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the external system 10b, and after the message indicating activation of the 
programming mode is displayed on the display screen 30, the user presses an 
key 36 on the keypad 12 to go to the step of programming the information 
for the area code (AC) buttons 24. When the «*» key 36 is pressed, the display 
screen 30 shows information such as "LOCAL 1" indicating information can be 
entered will be dialed when the "1" AC local button 24 is pressed. If desired 
information is already stored for this button 24 or no information is desired to 
be umut, the user can press a «#» key 46 on the keypad 12 to move to the next 
step. To program infonnation for the first AC button 24, the user presses the 
key 36 on the keypad 12. The display screen 30 then shows either a blank 
screen or numbers which are presently stored in the memory device 22 for that 
button 24. The "#'< key 46 can be pressed at this time to leave the information 
displayed on the screen 30 unchanged, and move on to the next step. 

If the user wants to change the displayed area code information the 
appropriate switching information and area code numbers are input as follows 
If a number is to be entered, the user presses the appropriate key 11 on the 
keypad 12 having the corresponding number depicted thereon. The user can 
include a time delay (e.g., 0.5 seconds) in the dialing sequence by pressing the 
key 36 associated with the keypad. For example, a user can programming 
switching system information such as "9-" and then the area code information 
to provide a time delay or pause before the system dials the area code 
information, thereby allowing for a PBX system to access an outside line. 

The display screen 30 shows each number or character as it is input by 



the user. 



The user can input up to 16 numbers or characters into the nonvolatile memory 
22 using the keypad 12, with the numbers and characters being displayed on the 
screen 30 as they are input by the user When the data entry for the fir St AC 
button 24 is complete, the user presses the «#» key 46 to store this information 
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in the memory device 22, and move on to the next step. If the user enters 16 
digits, the system 10a, 10b automatically stores the information in the memory 
device 22, and moves to the next step. 

This process is repeated for each AC push-button 24, where the 
5 preferred embodiment includes three AC push-buttons 24. When the screen 30 
displays information such as "LOCAL 2" in the preferred embodiment, before 
entering any additional information, the user can press the "*" key 36 to change 
the number dialed for the "2" push-button 24, or can press the "#" key 46 to skip 
to the next step. Otherwise, the user can input the area code information using 

10 the same steps as set forth above for the "1" push-button. Similarly, when the 
display screen 30 then shows information such as "LOCAL 3" indicating 
programming of the "3" push-button 24 is activated, the user can press the "*" 
key 36 to change the number dialed for this push-button 24, or can press the 
key 46 to proceed to the next step. 

15 After the programming of the AC push-buttons 24 is complete, the 

screen 30 displays information such as "CARRIER 1" indicating the user can 
now input or modify carrier information for the first carrier stored in the 
nonvolatile memory 22 of the system 10a, 10b. First, the user can edit or input a 
long distance carrier name. If the user does not want to change the carrier 

20 information for the first carrier, the user presses the "#" key 46 to skip to the 
next step. The carrier name can include up to 8 alphanumeric characters in the 
preferred embodiment. To input or change the carrier name, the user presses the 
"*" key 36 and the display screen 30 shows information such as "NAME T and 
the name of the carrier, if any, presently stored as the first carrier. 

25 To enter a number in the carrier name, the user presses an appropriate 

number key 1 1 on the keypad 12 one time. To enter a letter, the user selects the 
key 1 1 having the letter displayed thereon (e.g., the "2" key has letters A, B and 
C displayed thereon, as shown in FIG. 1 ), and presses the key 1 1 twice for the 
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first displayed letter, three times for the second displayed letter, and four times 
for the third displayed letter. For example, to input the letter B in the carrier 
name, the user must press the "2" key three times. The screen 30 displays a 
number or letter based upon the total number of times the selected key 1 1 is 
pressed. For example, if a user wishes to enter a "C" letter in the carrier name, 
the first time the «2" key is pressed, the screen 30 displays the number «2'\ The' 
second time the key is pressed, the "2" is replaced with the letter "A" on the 
screen 30. The third time the "2" key is pressed, the screen 30 shows «B" 
instead of "A", and then the fourth time the key is pressed, the "B" is replaced 
with a "C" on the screen 30, as desired. If the "2" key is pressed again (a fifth 
time), a "2" replaces the "C" and the cycle starts over. 

When entering the carrier name, the user presses the key 36 on the 
keypad 12 to move to the next character in the name. After data entry is 
complete, the user presses the key 46 on the keypad 12 to save the carrier 
name in the memory device 22, and to move on to the next step of entering the 
access code information. 

When the carrier name entry is complete and the key 46 is pressed, 
the display screen 30 shows a message such as "CODE ?" indicating the PBX or 
switching system code (if applicable) and carrier access code for that carrier 
name can be entered by the user. If carrier access information previously was 
programmed into this memory 22 location, the display 28 shows this access 
information (or a portion thereof) on the screen 30 after the message (e.g., 
"CODE ?"). If no access information is stored in the memory 22 for that entry, 
the display screen 30 is blank after the message. The user can press the «#" key 
46 again if the carrier access information displayed on the screen is acceptable 
and no modification is necessary. 

If the user wants to change the existing displayed access information, or 
input a new access information, the user presses the appropriate keys 1 1 on the 
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keypad 12 for the switching code (if needed) and the carrier access code. As 
mentioned above, the key 36 can be used to add a time delay in the dialing 
sequence. The numbers input by the user overwrite any existing information 
stored in the memory device 22. In the preferred embodiment, up to 16 
5 numbers or characters can be entered for the switching and access codes. When 
the switching and access codes are entered, the key 46 is pressed to save the 
information in the memory device 22 and move on to the next programming 
step. 

After accepting or updating the carrier information, the display 28 

w 

10 automatically prompts the user to verify or modify the next carrier name stored 
in the memory 22. For example, after completing data entry for the first carrier 
("CARRIER 1"), the display screen 30 shows a message such as "CARRIER 
2". Data entry for the carrier name, switching code and access code is repeated 
using the steps set forth above. This process repeats for each carrier position 

15 available for the system 10a, 10b (through the nth carrier). As discussed above, 
data entry for each carrier name or access information can be skipped by 
pressing the key 46 when appropriate, thereby accepting currently stored 
information without modification. When data entry for the last carrier (e.g., 
CARRIER 18 in the preferred embodiment) is complete and the key 46 is 

20 pressed, the system automatically exits the programming mode and returns to 
the normal operating mode. 

To better illustrate the foregoing programming steps associated with the 
external system 10b of the present invention, the following hypothetical 
example is provided. For this example, the maximum number of long distance 

25 carriers supported by the system is two (n = 2), and three AC push-buttons 24 
are associated with the external system 10b. Further assume for this example 
that following parameters are stored in the memory device: (a) the first carrier 
(CARRIER 1) has a carrier name of "SPRINT 1 and the associated access code 
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of "10333"; (b) no infomiation is Stored in the memory 22 for the second carrier 
(CARRIER 2); and (c) "1314" is stored as the area code information for the first 
push-button (LOCAL 1). The following steps illustrate how the user can 
change the carrier name for CARRIER 1 to "ATT" and the access code to 
"10288", change the area code information to "1573" for the LOCAL 1 push- 
button, and add the carrier name of "MCI" for CARRIER 2 along with the 
access code of "10456". 

a) The display initially shows the message "1 SPRINT 10333" before 
programming begins. 

b) Press the PROGRAM key for 5 seconds. This causes the display to 
show "PROGRAM". 

c) Cause the attached termination equipment 14 to go off-hook, and 
press the"*" key on the keypad. This causes the display screen 30 to 
show "LOCAL 1". 

d) Press the "*" key on the keypad. This causes the display screen 30 to 
show "1314". 

e) Press "1573" on the keypad. This causes the display screen 30 to 
show "1573". 

f) Press the "#" key on the keypad. This causes the display screen 30 to 
20 show "LOCAL 2". 

g) Press the "#" key on the keypad. This causes the display screen 30 to 
show "LOCAL 3". 

h) Press the "#" key on the keypad. This causes the display screen 30 to 
show "CARRIER 1". 

25 i) Press the "2" key on the keypad (note in FIG. 1, the "2" key also has 

the characters "ABC" associated with it). This causes the display 
screen 30 to show "NAME ? 2". 
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j) Press the "2" key on the keypad. This causes the display screen 30 to 

show "NAME? A", 
k) Press the "*" key on the keypad. This causes the display screen 30 to 

show "NAME ? A ". 
1) Press the "8" key on the keypad twice. This causes the display screen 

30 to show "NAME ? AT', 
m) Press the "*" key on the keypad. This causes the display screen 30 to 

show "NAME ? ATJ\ 
n) Press the "8" key on the keypad twice. This causes the display screen 
10 30 to show "NAME? ATT'. 

o) Press the "*" key on the keypad. This causes the display screen 30 to 

show "NAME ? ATT ", 
p) Press the "#" key on the keypad. This causes the display screen 30 to 
show "CODE? 10333". 
15 q) Press "10288" on the keypad. This causes the display screen 30 to 

show "CODE? 10288". 
r) Press the "#" key on the keypad. This causes the display screen 30 to 

show "CARRIER 2". 
s) Press the "*" key on the keypad. This causes the display screen 30 to 
20 show "NAME ?". 

t) Press the "6" key on the keypad twice. This causes the display screen 

30 to show "NAME ? M". 
u) Press the "*" key on the keypad. This causes the display screen 30 to 
show "NAME ? M_". 
25 v) Press the "2" key on the keypad four times. This causes the display 

screen 30 to show "NAME ? MC". 
w) Press the "*" key on the keypad. This causes the display screen 30 to 
show "NAME ?MC ". 
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x) Press the "4" key on the keypad four times. This causes the display 
screen 30 to show "NAME ? MCI". 

y) Press the key on the keypad. This causes the display screen 30 to 
show "NAME ? MCI J'. 

z) Press the «#" key on the keypad. This causes the display screen 30 to 
show "CODE T. 

aa) Press "10456" on the keypad. This causes the display screen 30 to 

show "CODE ? 1 0456". 
bb)Press the «#" key on the keypad. This causes the system 10b to exit 
the programming mode, and the display screen to show «1 ATT 
10288". 

Area code information can be programmed in the nonvolatile memory of 
the system 10 for any carrier position, if desired. For example, using the 
programming steps outlined above for the internal system 10a or below for the 
external system 10b, the user can enter "CHICAGO" as the 'carrier name,' and 
"1708" as area code information (instead of, or in addition to, switching system 
and access code information) for any carrier position. This allows the user to 
scroll through various geographic regions by name on the display device 28 
When the desired geographic region or area code is displayed, the user triggers 
the system 10 to dial the area code and switching system information, if any, by 
pressing the carrier button 32a. 

FIG. 1 illustrates the preferred embodiment of the invention having the 
push-button switches 24, 26, 32, 34 and display device 28 incorporated into the 
termination equipment 14 as shown in close proximity to the keypad 12 In this 
embodiment, the electrical circuitry 18 is disposed inside the housing of the 
termination equipment 14 (e.g., inside a telephone base). Alternatively the 
electrical circuitry 18, push-button switches 24, 26, 32, 34 and display device 28 
can be disposed in an external housing 38 that is electrically connected between 
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the wall jack 43 providing access to the telecommunications network and the 
jack 42 associated with the termination equipment 14 as shown in FIG. 2, in a 
manner similar to the connection of a telephone answering machine. This 
attachment method allows the system 10b to control the operation of the user's 
5 termination equipment 14 as required for various functions. In situations where 
a telephone answering machine or other device is connected between the 
termination equipment 14 and the wall jack 43, the external system 10b 
preferably is connected closest to the termination equipment 14 (e.g., between 
an answering machine and the telephone station). Both the internal and external 

1 0 systems 10a, 1 Ob satisfy FCC testing requirements. 

More specifically, the externally connected enhancement system 10b 
shown in FIGS. 2 and 3 preferably is contained in a small box housing 38 with 
the display screen 30 such as a sixteen (16) character LCD display and a 
plurality of push-button switches 24, 26, 32, 34 disposed on a top panel 40 of 

15 the housing 38, and two telephone type (RJ-1 1) jacks Jl and J2. Jack Jl allows 
for connection of the external system 10b to the wall jack 43, and jack J2 
allows for connection to the jack 42 associated with the termination equipment 
14 via wiring 44. FIG. 3 shows a possible top panel 40 design approximately 
actual size. The dimensions of the housing 38 are preferably 4" in length and 3" 

20 in width. The external system 10b preferably is powered by a local ac power 
supply as shown in FIG. 2. It is also possible to construct an external system 
10b that is powered by batteries contained in an easily accessible enclosure 
inside the external device (not shown). In this configuration, batteries increase 
the size of the external housing 38 by approximately 1 inch in length or width 

25 and approximately 0.75 inch in depth. 

The box housing 38 for the external system 10b is constructed from any 
suitable material such as high quality ABS plastic or other similar material. The 
housing 38 is designed to be cosmetically appealing, and have a durable 
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construction. The push-button scenes 24, 26, 32, 34 have high quality 
construction with good feel, and are mounted in a manner similar to the 
mounting of keys on a conventional telephone keypad so as to extend through 
the top panel 40 of the housing 38. A polycarbonate overlay is pnnted with the 
• required text and graphics that are attached to the housing 38. 

The external connection of the system 10b also allows for transportation 
of the system 10b and housing 38 from one location to another. For example 
the system 10b can be disconnected from a telephone or facsimile machine at 
one's office, and then reconnected to a telephone or facsimile machine at home 
or at a hotel room. Information stored in the memory device 22 is retained 
dunng transit, and not erased or destroyed when the system 10 is disconnected 
from the local ac power source. 

The external system 10b preferably also includes remote dialing features 
that allow the user to activate the system 10b to dial the number sequences 
programmed for the AC push-button switches 24 and the carrier names using 
only the keypad 12 and without pressing any push-buttons associated with the 
external system 10b. When the remote dialing features are used, the user 
triggers the system 10b to automatically dial the digits associated with each AC 
push-button by pressing the «♦« key associated with the keypad 12, followed by 
a single digit key 1, on the keypad 12, where the key 1 1 pressed corresponds to 
the AC push-button 24. For example, in the preferred embodiment shown in 
FIG. 3, the user can press on the keypad 12 to trigger dialing of the 

number sequence associated with the "1" push-button 24, or «*2" to dial the 
area code information associated with the "2" push-button 24, or "*3» for the 
"3" push-button 24. This feature allows the user to use the keypad 12 to access 
information stored in the nonvolatile memory device 22, instead of using the 
AC switches 24. In the preferred embodiment, area code information 
corresponding to up to nine AC push-buttons can be access by pressing «*,« 
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through "*9" on the keypad 12. The "0" (zero) key is not used in the preferred 
embodiment to dial information relating to AC push-buttons 24. As discussed 
below, the "0" (zero) key 1 1 is used when dialing access code information using 
the remote dialing feature. 
5 To select a long distance carrier and trigger dialing of the associated 

information using the remote dialing feature for the external system 10b, the 
user can press the key on the keypad, followed by the "0" (zero) key, then 
two keys 1 1 corresponding to the carrier number 1 - n indicating the desired 
carrier. The "1" key is pressed to select the first carrier name, and so on up to 

10 the nth carrier. As mentioned above, information relating to up to 18 different 
carriers can be stored in the memory device 22 in the preferred embodiment. 
The "0" (zero) key on the keypad is pressed to select the tenth carrier name. If 
carrier number 1-0 is selected, the user must press the key as the second key 
after entering the single digit carrier number. For example, if XYZ carrier is the 

15 fourth carrier entered in the group of carriers stored in the memory device 22, 
the user would press "*04*" to select the fourth carrier (XYZ) and dial the 
corresponding access code and switching system information. If carrier 
number 1 1-18 in the preferred embodiment is desired, the user is not required to 
press the"*" key after dialing the carrier number since the microprocessor is 

20 programmed to recognize only two characters after "*0" is entered. For 
example, if ABC carrier is the thirteenth carrier stored in the memory device 22, 
the user would press "*013" to trigger the system 10b to select and transmit 
information relating to that carrier. Clearly, the same remote dialing procedures 
can be used to access carrier information for up to 99 carriers, if the number of 

25 carriers stored in the memory device 22 is increased past the 1 8 carriers of the 
preferred embodiment. When the remote dialing method is used, the display 
screen 30 shows the carrier name and corresponding key number selected by the 
user as the access code and PBX codes are dialed. 
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The telecommunications system 10 used in the internal and external 
embodiments also retains information relating to the most recently selected long 
distance carrier as default information for future calls so that the user does not 
have to select a Jong distance carrier each time a long distance call is placed If 
5 no new carrier is selected, the system 10 accesses the provider that was used to 
place the previous long distance call. 

Electrical circuitry 18b associated with the externally connected 
telecommunications system 10b shown in FIG. 4 requires several different 
components when compared to electrical circuitry 18a associated with the 
10 internally connected system 10a shown in FIG. 5 that is installed directly into 
the termination equipment 14. For example, as discussed below the internal 
system 10a requires a key press detection circuit that is not present in the 
external system 10b. Furthermore, the external system 10b requires dual tone 
multifrequency (DTMF) decoding and encoding circuitry 50, while the internal 
15 system 10a requires only DTMF encoding circuitry 52. The following 
discussion sets forth in detail the circuitry ,8a employed in the externally 
connected system 10b, and describes differences between the external system 
10b and internal system 10a when appropriate. As will be apparent to those 
skilled in the art, the circuitry 18b set forth for the external system 10b can be 
20 easily adapted for use in the internal system 10a. 

FIG. 4 shows a block diagram of the electrical circuitry 18b associated 
with the externally connected telecommunications system 10b. Detailed 
schematic drawings showing the interconnection of circuit component 
associated with externally connected system are set forth in FIGS. 6A and 6B 
25 As shown in FIG. 2, the external system 10b is electrically connected between 
the jack 42 associated with the termination equipment 14 and the wall jack 43 
via wiring 44. The external device 10b is also connected to an ac power outlet 
(e.g., 60 Hz outlet) at the customer premises such that the circuitry 18b i s 
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powered locally. As mentioned above, it is also possible to include a battery 
power source (not shown) within the housing, if desired, such that the 
connection to the ac outlet is not needed. 

As discussed above, the electrical circuitry 18b shown in FIG. 4 includes 
5 the microprocessor 20 which performs data processing functions including 
input, processing, storage, output and control functions to accomplish a 
sequence of operations on data stored in the memory device 22. The 
microprocessor 20 also performs data processing functions based upon signals 
received from the telecommunications network, termination equipment 14 and 

10 the push-button switches 24, 26, 32, 34 associated with the external system 10b. 
The microprocessor 20 inputs and retrieves appropriate information from the 
nonvolatile memory device 22 based upon the keys 1 1 or push-buttons 24, 26, 
32, 34 pressed. In addition, the microprocessor 20 controls the display of 
information on the display screen 30. As discussed below in greater detail, if 

15 area code information or carrier information is requested by the user to initiate a 
long distance call, the microprocessor retrieves the necessary data from the 
memory device 22. The microprocessor 20 monitors signals received from the 
termination equipment 14 indicating whether the termination equipment 14 is in 
an off-hook or on-hook condition. 

20 The microprocessor 20 also determines whether a ringing signal is 

transmitted from the network to the termination equipment 14 based upon an 
output signal generated by a ringing detector circuit 56. The ringing detector 
circuit 56 monitors signals received from the telecommunications network to 
determine whether a ringing signal is being transmitted from the network. 

25 When a ringing signal is detected, the ringing detector circuit 56 notifies the 
microprocessor 20. As discussed below, the microprocessor 20 uses this 
information to control the operation of the system 10b. 



BNSDOCID: <WO 970351 4A1J_> 



WO 97/03514 



-30- 



PCT/US96/11710 



As shown in FIG. 4, the microprocessor 20 also controls the operation of 
a switching circuit 58 that is operative* connected to the tennination equipment 
14. As discussed below in greater detail, the switching circuit 58 routes and 
processes signals received from the telecommunications network, termination 
5 equmment 14, and the microprocessor 20. More specifically the 
uniprocessor 20 determines in which of six possible states the switching 
circuit 58 is maintained. Based upon the state of the switching circuit 58 the 
user's termination equipment 14 is connected to the telecommunications 
network or the external system 10b, and the external system 10b is connected to 
10 or disconnected from the telecommunications network. IT* switching circuit 58 
allows the system 10b to transmit signals to the telecommunications network 
when the system 10b is activated to dial and transmit information such as an 
area code, toll or carrier information. The switching circuit 58 disconnects the 
system 10b from the telecommunications network when the system 10b is not 
transmuting signals to the network. The switching circuit further allows the 
user to hear a dial tone supplied by the telecommunications networic when the 
termination equipment is off-hook. 

When no power is supplied to the system 1 0b from the ac power supply 
the switching circuit 58 is in a first state (state 1) representative of a «no power- 
default state associated with the switching circuit 58. In this state, the external 
system 10b is effectively bypassed, allowing for signals to pass directly between 
the telecommunications network and the termination equipment 14. This state 
occurs because of a no-power default state associated with relays Kl and K2 
(i.e., K2:A and K2:B) discussed below and shown in FIG. 6A. 

The microprocessor causes the switching circuit 58 to enter the second 
state (state 2) from state 1 when power is applied to the system 10b, or upon 
completion of states 4, 5 or 6 (discussed below) and power is applied to the 
system 10b. In this state, the tennination equipment 14 is on-hook and no 
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ringing signal is being transmitted from the telecommunications network. The 
external system 10b allows for "one way 5 ' signal flow from the 
telecommunications network to the termination equipment 14 in state 2. All 
signals transmitted from the termination equipment 14 are intercepted and 
5 routed through the external system 10b. 

In state 2, the system 10b continuously monitors the state of the 
termination equipment 14 and the communications line to determine whether 
the termination equipment 14 is off-hook, or a ringing signal is present on the 
communications line. As will be discussed below in greater detail with respect 

10 to FIGS. 6 A and 6B, the microprocessor 20 continuously monitors an output 
signal LINEOH generated by an optoisolator 02 included in the switching 
circuit 58 as shown in FIG. 6A and discussed below in greater detail. The state 
of the LINEOH signal indicates whether the termination equipment 14 is in an 
off-hook state or an on-hook state. When the LINEOH signal indicates the 

15 termination equipment 14 is off-hook, the microprocessor 20 causes the 
switching circuit 58 to enter state 3 (discussed below). If the microprocessor 20 

determines, using a RING output signal discussed below with respect to FIGS. 
6A and 6B, that a ringing signal is present on the communication line, then the 
microprocessor 20 causes the switching circuit 58 to enter state 5 (discussed 
20 below). If the microprocessor 20 determines that the program push-button 
switch 34 has been pressed for a length of time such as five seconds, then the 
microprocessor 20 triggers the switching circuit 58 into state 6 (discussed 
below). 

The microprocessor 20 causes the switching circuit 58 to enter the third 
25 state (state 3) when power is supplied to the system 10b from the ac power 
source, no ringing signal is detected on the communication line, and the 
termination equipment 14 is in an off-hook condition. In this state, the system 
10b allows, through configuration of the switching circuit 58, for "one-way" 



BNSDOCID: <WO 97035 14A1 J_> 



WO 97/03514 



-32- 



PCT/US96/11710 



20 



25 



signal transmission from the telecommunications network to the tennination 
eqmpment 14. However, signals transmitted by the tennination equipment are 
mtercepted and routed through the external system 10b. No signals transmitted 
from the tennination equipment 14 are permitted to pass to the network. In this 
5 srtuatton, the user can hear or recognize network signals. The microprocessor 20 
continuously monitors output signals generated by the decoding portion of the 
DTMF circuit 50 (discussed below) to determine whether the user pressed any 
keys 11 on the keypad 12, and if so, which keys 11 were pressed The 
microprocessor 20 also continuously monitors whether the user has pressed the 
10 AC buttons 24, the toll free buttons 26 or the carrier button 32a. Depending 
upon the user's actions, the system 1 0b responds in a different manner, and then 
triggers the switching circuit 58 to enter state 4 (discussed below) after it 
responds. 

For the external system 10b only, if the user presses the «*» key on the 
keypad 12, then the system 10b waits for one or more digit keys 11 on the 
keypad 12 to be pressed after the «*» key is re]eased> indicating ^ ^ fa 
nnplementing the remote dialing features. As discussed above, based upon the 
digit key(s) 11 pressed, the system 10b dials either area code information or 
earner information stored for the AC push-button 24 or earner position having 
the same reference number as the digit(s) pressed. If the next key pressed 
conesponds to digit «1» through «9», then the microprocessor 20 retrieves the 
area code information associated with the corresponding AC push-button from 
the memory device 20, the system 10b transmits a conesponding dial signal to 
the telecommunications network. If the next digit pressed corresponds to digit 
"0", then the system waits for two additional keys 1 1 to be pressed by the user 
indicating the particular carrier information the user wishes the system 10b to 
transmit to the telecommunications network. As discussed above, if one of the 
first ten carriers is selected (i.e., carrier number 1 - 0), the user presses the «*>» 
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key after entering the appropriate digit key. If a carrier is selected that has a two 
digit carrier number (i.e., carrier number 1 1-99, or carrier number 11-18 in the 
preferred embodiment), then the user presses the appropriate two digit keys, and 
is not required to press the key. After the two keys are pressed, the 

5 microprocessor 20 retrieves the appropriate carrier information from the 
memory device 22, and transmits a representative dial signal to the 
telecommunications network. 

After the dial signal is transmitted to the telecommunications network by 
the system 10b, the microprocessor 20 triggers the switching circuit 58 into the 

10 fourth state as set forth below. If the user presses any key 11 on the keypad 12 
other than described above, the microprocessor 20 triggers the switching circuit 
58 into the fourth state immediately. If one of the AC buttons 24, toll free 
buttons 26 or the carrier button 32a is pressed, the microprocessor retrieves the 
corresponding information stored in the memory device 22, and the system 10b 

15 transmits an appropriate dial signal to the telecommunications network. After 
transmitting the dial signal, the microprocessor 20 causes the switching circuit 
58 to enter the fourth state. 

For the internal system 10a, no remote dialing features are employed. 
Therefore, in the internal system 10a, the microprocessor 20 triggers the 

20 switching circuit 58 into the fourth state when any key 11 on the keypad 12 is 
pressed, including the "*" key 36. The switching circuit 58 and microprocessor 
20 of the internal system 10a operate in the same manner as discussed above 
with respect to the external system 10b when one of the AC buttons 24, toll free 
buttons 26, or carrier button 32a is pressed. 

25 The fourth state (state 4) of the switching circuit 58 is entered from state 

3 when the microprocessor 20 determines the termination equipment 14 is still 
off-hook (using the LINEOH signal), and power is supplied to the system 10. 
In this state, the switching circuit allows for two way signal transmission to and 
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from the telecommunications network and the termination equipment 14 The 
microprocessor 20 continuously monitors the LINEOH signal (FIGS 6A and 
6B) to determine if the termination equipment 14 remains off-hook. When the 
termmation equipment 14 is placed in an on-hook condition, the microprocessor 
causes the switching circuit 58 to exit state 4 and enter state 2. 

The microprocessor 20 causes the switching circuit 58 to exit the second 
state and enter the fifth state (state 5) when the microprocessor 20 determines a 
™gmg signal is preS ent on the communication line (based upon the 
RING signal discussed below), the termination equi pme nt 14 is on-hook, and 
power is supplied to the system 10. In this state, the microprocessor 20 causes 
the switching circuit 58 to operatively connect the communication line to the 
termmation equipment 14 for the duration of the ringing signal. This allows the 
termmation equipment 14 to generate an audible ringing sound while the ringing 
s^gnaljs active or present on the communication line. Based upon the 
RING signal, if the microprocessor 20 determines the ringing signal is inactive 
or absent for a period of time longer than two (2) seconds, then the 
nucroprocessor 20 causes the switching circuit 58 to enter state 2 If the 
microprocessor determines the termination equipment is off-hook based upon 
the LINEOH signal (e.g., an incoming call is answered), then the 
microprocessor 20 causes the switching circuit to enter state 4. 

The sixth state (state 6) of the switching circuit 58 is triggered by the 
nucroprocessor 20 when the program key 34 is pressed for a period of time 
(e.g., 5 seconds), thereby activating the programming mode as discussed above 
State 6 is entered from state 2, and is referred to as the programming state In 
tins state, signals transmitted by the termination equipment 14 when the keys 1 1 
are pressed are processed by the system 10, and not transmitted to the 
telecommunications network. In the circuit diagram shown in FIGS. 6A and 



BNSDOCID: <WO 9703514A1_I_> 



WO 97/03514 



PCT/US96/11710 



-35- 

6B, the switching circuit 58 allows a ringing signal to pass from the 
telecommunications network to the termination equipment 14 in state 6. 
Alternatively, the ringing signal can be blocked by the switching circuit by 
connecting a transistor to the base of the Darlington transistor pair Q2 
5 (discussed below and shown in FIG. 6A) that shorts the base of transistor Q2 to 
ground. 

As shown in FIG. 4, the electrical circuitry 18b of the external system 
10b also includes the dual tone multifrequency (DTMF) circuit 50 that performs 
decoding and encoding functions on signals transmitted between the 

10 telecommunications network, termination equipment 14 and the microprocessor 
20. As is known in the art, DTMF signaling is an address signaling method for 
telecommunications service using sixteen (16) pairs of frequencies to represent 
digits and other characters (e.g., the key and the key). It is most 
commonly used by termination equipment such as a station set to signal to a 

15 network switching system. The DTMF codes are pairs of tones or frequencies, 
one from a low frequency group and the other from a high frequency group. 
Each of these frequency groups consists of four voice band frequency tones, no 
two of which are harmonically related. As discussed below, the DTMF circuit 
50 processes data signals received from the microprocessor 20 such that the 

20 signals are encoded with the appropriate tones (DTMF codes) for use in the 
telecommunications network. The DTMF circuit 50 also data processes and 
decodes signals received from the termination equipment 14 for the remote 
dialing feature and during programming such that the signals are in a format 
usable by the microprocessor 20. 

25 The electrical circuitry 18a used for the telecommunications system 10a 

that is incorporated into the termination equipment 14 operates similarly to the 
circuitry 18b discussed above for the external system 10b. As shown in FIG. 5, 
the microprocessor 20, display 28, number memory 22, push-button switches 
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24, 26, 32, 34, ring detector circuit 56 and switching circuit 58 operate in the 
internal system 10a as set forth above with respect to the external system 10b. 
The microprocessor 20 can be a separate component included in the circuitry 
18a, or can be the microprocessor 20 used in the termination equipment 14 (e.g., 
in conventional touch tone telephone sets) that performs various additional 
functions known in art, such as speed dialing and redial functions. The 
nonvolatile memory device 22 shown in FIG. 5 can be a separate component 
added to the termination equipment 14, or can be part of a memory device used 
to store other information used by the termination equipment's microprocessor, 
such as information stored for speed dial features. The circuitry components of 
the internal system 10a are powered by a conventional power supply associated 
with the termination equipment 14. 

Differences between the circuitry associated with the internal system 10a 
and external system 10b include that the internal system 10a requires only 
DTMF encoding functions to be performed on signals transmitted from the 
microprocessor 20 to the telecommunications network (via the switching circuit 
58). Decoding functions are not necessary in this embodiment since 
microprocessor 20 is electrically connected to the keys 11 of the keypad 12 
either directly or via the key press detection circuit 48. As is known in the art, 
the keys 11 associated with conventional keypads 12 are on/off switches that 
transmit unique signals when pressed. In the internal system 1 0a, output signals 
from the keys 1 1 are not converted to tones, and therefore no decoding of the 
tones is needed for the signals to be interpreted by the microprocessor 20. The 
key press detection circuit 60 is connected between the microprocessor 20 and 
the keys 1 1 when the on/off switch keys 1 1 are multiplexed or when the on/off 
switch keys 1 1 are not metallic contact switches (e.g., capacitive switches) In 
these configurations, the key press detection circuit 48 detects and processes the 
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signal generated by a particular key 11, and transmits an output signal to the 
microprocessor 20 indicating that key 1 1 was pressed. 

Referring now to FIGS. 6A and 6B, the preferred embodiment of the 
electrical circuitry 18b used in the external system 10b is illustrated. The 
5 microprocessor 20 is designated as U3 in FIG. 6B. In the preferred 
embodiment, the microprocessor 20 is manufactured by Phillips Inc. and sold as 
model number 87C751. However, any general purpose microprocessor 20 can 
be used. As shown in the schematics, the microprocessor 20 is operatively 

connected to the display 28 via a jumper J3, the nonvolatile memory device 22 

i» - . 

10 (designated as U5), and the DTMF circuit 50. As mentioned above, the 

nonvolatile memory device U5 is preferably a serially accessed electrically 

erasable programmable read only memory (EEPROM) device having a 

programmable read only memory in which cells can be erased electrically and in 

which each cell can be reprogrammed electrically. Furthermore, the 

15 microprocessor U3 controls the states of the switching circuit 58. 

As shown in FIG. 6B, the DTMF circuit 50 includes an integrated circuit 
(IC) device U6 which performs encoding functions and decoding functions on 
data transmitted between the microprocessor and the switching device. Signals 
transmitted from the microprocessor U3 are processed by the IC device U6. 

20 Based upon signals received from the microprocessor U3, the IC device U6 
generates a DTMF signal referred to as DTMFOUT in FIGS. 6A and 6B. As 
shown in FIG. 6A, the DTMFOUT signal is transmitted from the IC device U6 
to a communication line via a first resistor R10 and a second resistor R5, a 
transformer Tl, a third resistor R5, a relay switch K2:B, a public network 

25 interface circuit 62 (discussed below), and jack J 1 . 

The decoding function of the IC device U6 receives an input signal 
RECDTMF from the keypad 12 associated with the termination equipment 14 
via jack J2, a relay switching device Kl, and a capacitor C6. A decoded signal 
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representative of the tones received from the termination equipment 14 is then 
transmitted from the IC device U6 to the microprocessor U3 for further data 
processing operations. 

The circuitry 1 8b also includes a power supply circuit 54 shown in FIG 
6B that is connected to the local alternating current (ac) power source as shown 
in FIG. 2. The power supply 54 includes a jumper 34 which is connected to and 
receives local ac power from a wall plug mounted transformer (not shown) 
located at the customer's premises, and then converts the power signal into 
required regulated and unregulated voltages using a positive temperature 
coefficient fuse (PTCF) F2, a zener diode VR2, capacitor C14, capacitor C15, a 
voltage regulator U7, capacitor C16, capacitor CI 7 and a voltage regulator Us' 

The switching circuit set forth in FIG 6A includes a transistor Ql for 
driving relay Kl which, in turn, causes the attached termination equipment 14 
to be connected to the telecommunications network or to the external system 
10b. The operation of transistor Ql is controlled by the microprocessor U3. The 
microprocessor U3 generates a LOCAL output signal that is supplied to relay 
Kl via transistor Ql when the operation of the termination equipment 14 is 
controlled by the system 10b (i.e., the switching circuit 58 is in the second 
state). Thus, when the LOCAL signal is generated, the relay Kl changes 
position such that the system 10b controls operation of the termination 
equipment 14. 

The switching circuit 58 also includes the optoisolator 02, a group of 
diodes D4, D5, D6, D7, and a resistor R19 that determine whether the 
termination equipment 14 is maintained in an off-hook or on-hook condition. 
As discussed above, the optoisolator 02 generates the output signal LINEOH 
having one state indicating the equipment 14 is off-hook, and another state 
indicating the equipment 14 is on-hook. The LINEOH signal is supplied to 



WO 97/03514 



PCT/US96/11710 



-39- 



microprocessor U3, which uses this information to control the state of the 

switching circuit 58. 

A Darlington transistor pair Q2, resistors Rll, R12, and R13, and 

capacitor C8 are also included in the switching circuit 58. These components 
5 allow for transmission of an audible dial tone from the communication line to 

the termination equipment 14 when it is off-hook and the system 10b is 

connected to the termination equipment. 

The switching circuit 58 also includes a transistor Q3 and a relay 

switching device K2:A, K2:B which allow the system 10b to transmit signals to 
10 the pubic network when the system 10b is activated by the user to transmit area 

code, toll or carrier information. These components Q3, K2:A, K2:B also allow 

the system 10b to disconnect from the telecommunications network when the 

system 10b is deactivated (i.e., no signal transmission from the system 10b to 

the telecommunications network is required). Energization of a relay coil K2:A, 
15 which in turn controls the operation of relay switch K2:B, is controlled by the 

microprocessor U3. An output signal DRVOH is generated by the 

microprocessor U3 when the termination equipment 14 goes off-hook. This 

signal is supplied to the base lead of a transistor Q3 as shown in FIG. 6A. 

When the DRVOH signal is supplied to the transistor Q3, a signal indicating the 
20 off-hook condition of the termination equipment 14 is transmitted to the 

telecommunications network via resistor R5, transformer Tl, relay switch K2:B, 

the public network interface circuit 62, and jack Jl. 

The system 10b also includes the ringing detection circuit 56 shown in 

FIG. 6A having an ring detector integrated circuit Ul, an optoisolator Ol and 
25 associated passive components, all designated as block 56. As mentioned 

above, the ringing detection circuit 56 determines whether the termination 

equipment 14 is ringing, indicating the presence of an incoming call. The 

optoisolator Ol generates an output signal RING that is transmitted to the 



BNSDOCID: <WO 970351 4Al_!_> 



10 



WO 97/03514 

PCT/US96/11710 

-40- 



microprocessor U3, thereby allowing the microprocessor U3 to trigger the 
switching circuit 58 to connect the termination equipment to the public or 
private telecommunications network (communication line) for the duration of 
the ringing signal. The microprocessor U3 determines whether the call has been 
answered based upon the LINEOH signal discussed above. 

Before the signal is transmitted from the system 10b to the 
telecommunications network, the signal is processed by the public network 
interface circuit 62 that is connected between the switching circuit 58 and jack 
Jl- ^ interface circuit 62 is required by the Federal Communications 
Commission (FCC), Part 68, since the teleconununications system 10b is 
connected to the public telecommunications network. This interface device 62 
proves the necessary protection to the public telecommunications network 
from line transients that may occur for various reasons. As shown in FIG 6A 
the mterface circuit 62 includes jack Jl connected to the conventional wall jack 
15 43 that provides access to the public or private telecommunications network via 
customer premises equipment (CPE) (not shown). A fuse Fl, a metal oxide 
vanstor (surge protector) VI, a„d a bi-directional transient suppresser (back-to- 
back zener diodes) VR1 are also included in the interface circuit 62 to protect 
the telecommunications network from line transients and undesirable signals 
20 that otherwise may damage the network. 

KEY 1 and KEY 2 shown in FIG. 6B provide connection for the push- 
button switches 24, 26, 32, 34 to the electrical circuitry 18b. As discussed 
above, the preferred embodiment of the external system 10b includes nine push- 
button switches (three area code (AC) switches 24, three switches used to select 
25 long distance carriers 32, one program switch 34, and two toll switch 26). The 
KEYS 1 and 2 are operatively connected to the microprocessor U3 via a 
parallel-to-serial converter U2 and a bay of resistors R17 as shown in FIG 6B 
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Other electrical components included in the preferred embodiment of the 
circuitry for the external system 10b include an integrated circuit U4 shown in 
FIG. 6B which generates a reset signal RST which is used to reset the 
microprocessor U3. 

5 Numerous variations in the present invention will occur to those skilled 

in the art. For example, the area code (AC) push-buttons 24 can be programmed 
to automatically choose a carrier and dial that carrier's access code. After 
transmitting a dial signal indicating the access code information, the system 10 
can be programmed to dial a preprogrammed area code as well. Alternatively, 

n 

10 the system 10 can be programmed to only dial the access code and then allow 
the user to either manually input an area code, or press another AC button to 
dial the desired area code. The user can change the carrier access code 
information, if desired, using the programming steps set forth above for 
programming of the AC buttons. The present invention also allows a user to 

15 program information relating to prepaid calling card numbers in the system 10. 
The calling card information is stored in the memory device 22. This 
information can be programmed in place of carrier information in a carrier slot, 
or instead of area code information for an AC button. Thus, the user can trigger 
the system to dial the prepaid calling card information by selecting the 

20 appropriate "carrier" corresponding to the calling card information, or by 
pressing the appropriate AC button 24. This feature is particularly time saving 
when placing long distance calls since some prepaid calling cards require a user 
to dial up to 20 numbers before dialing the desired extension address. Other 
possible configurations of the system 10 allow the user to dial a telephone 

25 number to update the carrier information or obtain information indicating the 
carrier offering the least expensive rates for a particular type of call. This 
information could be uploaded into the system 10 automatically by modem 
transfer. Alternatively, information indicating rates charged by various carriers 
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could be provided by calling a customer service information center (e.g calling 
an "800" or "900" telephone number), or by posting such rates on an internet 
site. These variations are merely illustrative. 
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Claims 

1. A telecommunications interface system operably coupled to customer 
premises termination equipment for controlling signal transmission to and from 
a communication network, comprising a memory device having data stored 

5 therein representative of a plurality of access codes and a plurality of long 
distance communication service providers, where each access code provides 
access to a long distance communication service provided by one of the long 
distance communication providers; a data processing system operably connected 
to said memory device for performing input, processing, storage, output and 

10 control functions on data stored in said memory device; a visual display device 
operably connected to the data processing system for displaying data relating to 
one of said long distance providers stored in said memory device; means for 
changing data displayed on said display device to show data relating to another 
long distance provider stored in said memory device; means for selecting a 

15 desired long distance communication service based upon presently displayed 
data on said display device; and means for transmitting a dial signal indicating 
the access code for the selected long distance communication service to the 
communication network. 

2. The telecommunications interface system as set forth in claim 1, 
20 wherein data stored in said memory device also includes data representative of 

indicating one or more area codes. 

3. The telecommunications interface system as set forth in claim 2, further 
including means for selecting a desired area code based upon data stored in said 
memory device; and means for transmitting a dial signal representative of the 

25 selected area code to the communication network. 

4. The telecommunications interface system as set forth in claim 3 wherein 
said means for selecting a desired area code includes one or more manually 
actuated push-button switches that triggers said interface system to transmit the 



BNSDOCID: <WO 970351 4A1_1_> 



WO 97/03514 

PCT/US96/11710 

-44- 



10 



dial signal to the communication network indicating the desired area code upon 
actuation. 

5. The telecommunications interface system as set forth in claim 1 wherein 
said means for changing information displayed on said display device includes a 
first manually actuated push-button switch and a second manually actuated 
push-button switch that allow a user to selectively change data displayed on said 
display device by pressing said first or second switch, said first switch upon 
actuation, triggering said data processing system to change data displayed on 
saad display device to data relating to a next long distance provider stored in 
said memory device following the presently displayed provider, said second 
swuch, upon actuation, triggering said data processing system to change data 
displayed on said display device to the long distance provider data previously 
displayed before the presently displayed provider data appeared on said display 
device. 

15 6. The telecommunications interface system as set forth in claim 5 wherein 
said 

means for selecting a desired long distance communication service includes a 
third manually actuated push-button switch operatively connected to said data 
processing system that is actuated when the desired long distance provider data 
appears on said display device, said data processing system retrieving data 
associated with the selected service when said third push-button switch is 
pressed, and causing said transmitting means to transmit the dial signal based 
upon the retrieved data. 

7. The telecommunications interface system as set forth in claim 1 wherein 
said system is disposed in said termination equipment. 

The telecommunications interface system as set forth in claim 1 wherein 
said system is disposed inside a housing, said system being electrically 
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connected between said termination equipment and said communication 
network. 

9. The telecommunications interface system as set forth in claim 1 wherein 
said memory device is an electrically erasable programmable read only memory 

5 device. 

10. The telecommunications interface system as set forth in claim 1, further 
including a manually actuated program push-button switch for triggering said 
data processing system into a programming mode when pressed by a user, and a 
plurality of manually actuated dial keys on a keypad associated with said 

10 termination equipment in electrical communication with said data processing 
system, said dial keys triggering said data processing system to change data 
stored in said memory device when pressed by a user during the programming 
mode. 

11. A method for transmitting a long distance call using a 
15 telecommunications interface system operably connected to customer premises 

termination equipment to remote termination equipment via a communication 
line associated with a telecommunication network, comprising the steps of 
inputting data into a memory device relating to a plurality of long distance 
communication service providers in a memory device, including an access code 

20 used to access a long distance communication services provided by each long 
distance provider, and a name identifying each long distance provider; storing 
the data in the memory device; displaying information associated with a 
particular long distance provider stored in said memory device on a visual 
display device; selectively changing information shown on said display device 

25 to information relating to a different long distance provider; selecting a desired 
long distance provider based upon the information presently displayed on said 
display device; transmitting a first dial signal across said communication line 
representative of the access code stored in the memory device used to access the 
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long distance service provided ' by the selected long distance provider; 
transmitting a second dial signal across said communication line representative 
of an area code designating a geographical area including the remote 
termination equipment; and transmitting a third dial signal across said 
5 communication line representative of an extension number assigned to the 
remote termination equipment. 

12. The method for placing a long distance call as set forth in claim 11, 
wherein the step of transmitting the second dial signal across said 
communication line representative of an area code includes inputting 
1 0 information representative of the area code into said memory device, storing the 
area code information in said memory device, and manually pressing a push- 
button switch to trigger the transmission of the second dial signal based upon 
the area code information stored in said memory device. 

13. The method for placing a long distance call as set forth in claim 11, 
wherein the step of transmitting the third dial signal across said communication 
line includes pressing one or more keys on a keypad associated with the 
customer premises termination equipment corresponding to the extension 
number. 

14. The method for placing a long distance call as set forth in claim 13, 
20 wherein the step of inputting data representative of access code information into 

said memory device includes pressing one or more keys on the keypad 
associated with the customer premises termination equipment corresponding to 
the access code dialed to access each long distance provider. 

15. The method for placing a long distance call as set forth in claim 11, 
25 further including the step of selectively changing certain data stored in the 

memory device. 

16. A telecommunications interface system used in conjunction with a 
conventional touch tone telephone set for controlling signal transmissions 
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between the telephone and a telecommunications network, comprising a 
memory device for storing data including name information identifying one or 
more long distance telecommunications service providers, access code 
information for accessing a long distance telecommunications service provided 
5 by each of said long distance providers, and area code information 
representative of one or more area codes; a data processing device operably 
connected to said memory device for performing data processing functions on 
data stored in said memory device, and for controlling the operation of said 
interface system, said data processing device monitoring signals received from 

10 the telephone set indicating whether the telephone set is maintained in an ofF- 
hook or on-hook condition; a visual display device operably connected to the 
data processing system for displaying information based upon data stored in 
said memory device; a power source for supplying power to said interface 
system; a ringing detector circuit operatively connected between said data 

15 processing device and the telecommunications network for monitoring signals 
received from the telecommunications network to determine whether a ringing 
signal indicative of an incoming call is present, and transmitting a message 
signal to said data processing device indicating when a ringing signal is 
received; a switching circuit operatively connected to said data processing 

20 device, the telecommunications network and the telephone set for routing and 
processing signals transmitted to and from the telecommunications network and 
the telephone set, said data processing device controlling the operation of said 
switching circuit when said interface system is energized by said power source; 
a dual tone multifrequency circuit operatively connected between said 

25 microprocessor and said switching circuit for converting signals transmitted 
from said microprocessor to the telecommunications network into a format 
readable by the telecommunications network; one or more manually actuated 
area code push-button switches operatively connected to said data processing 
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device, the number of area code switches being at least equal to the number of 
area codes stored in said memory device, each switch triggering said data 
processing device to retrieve information relating to a corresponding area code 
when actuated, and said data processing device then transmitting a dial signal to 
the telecommunications network representative of the area code information 
associated with the actuated switch; means for changing presently displayed 
information on said display device to show name information relating to a 
different long distance provider stored in said memory device; means for 
selecting a desired long distance communication service based upon presently 
displayed name information on said display device; and a manually actuated 
carrier push-button switch operatively connected to said data processing device 
for triggering said data processing device to transmit a dial signal to the 
telecommunications network representative of the access code for the selected 
long distance communication service upon actuation of said carrier switch. 

17. The telecommunications interface system as set forth in claim 16 
wherein said system is disposed in a housing for the telephone set. 

18. The telecommunications interface system as set forth in claim 16 
wherein said system is disposed in a housing externally connected to the 
telephone set. 

19. The telecommunications interface system as set forth in claim 18 
wherein said dual tone multifrequency circuit converts signals transmitted by 
the telephone into a format readable by said data processing device. 

20. The telecommunications interface system as set forth in claim 16 
wherein the data stored in said memory device includes information relating to 
one or more toll free codes used to place calls via the telecommunications 
network free of charge. 

21. The telecommunications interface system as set forth in claim 20, further 
including one or more manually actuated push-button switches operatively 
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connected to said data processing device, the number of said switches 
corresponding to the number of toll free codes stored in said memory device, 
each of said switches triggering said data processing device to transmit a dial 
signal upon actuation to the telecommunications network representative of the 
toll free code associated with the actuated switch. 

22. The telecommunications interface system as set forth in claim 16, further 
including a manually actuated program push-button switch operatively 
connected to said data processing device for triggering said data processing 
device into a programming mode of operation when pressed for a predefined 
period of time, said data processing device changing data stored in said memory 
device when in the programming mode based upon information input by a user 
by pressing one or more keys on a telephone keypad associated with the 
telephone set. 

23. The telecommunications interface system as set forth in claim 22 
wherein said switching circuit is in one of six operational states, including a first 
operational state allowing for signal transmission between said telephone set 
and the telecommunications network when said interface system is not 
energized by said power source, a second operational state occurring when no 
signals are transmitted to or from said telecommunications network, signals 
transmitted by said telephone set are dat^ processed by said data processing 
device, said telephone set is on-hook, and said interface system is energized by 
said power source, a third operational state allowing for signal transmission 
from the telecommunications network to said telephone set, the third state 
occurring when the ringing signal is not detected by the ringing detector circuit, 
and said telephone set is off-hook, and said interface system is energized by said 
power source, said interface system controlling signal transmission to the 
telecommunications network in the third state when the user presses one of the 
keys on the telephone keypad, area code switches or the carrier switch, a fourth 
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operational state occurring after the third operational state expires when the 
telephone set is off-hook and said interface system is energized by said power 
source, said switching circuit allowing for signal transmission between the 
telecommunications network and said telephone set during the fourth 
operational state, said data processing device causing said switching circuit to 
exit the fourth operational state and enter the second operational state when said 
telephone set returns to the on-hook condition, a fifth operational state occurring 
after the second operational state expires when a ringing signal is detected by 
said ringing detector circuit, said telephone set is on-hook, and said interface 
system is energized by said power source, said switching circuit allowing for 
signal transmission from the telecommunications network to said telephone set 
for at least the duration of the ringing signal, said data processing device 
causing said switching circuit to enter the second operational state after the 
ringing signal has expired for a predefined period of time, said data processing 
device causing said switching circuit to enter the fourth operational state if the 
termination equipment goes off-hook, and a sixth operational state occurring 
when said data processing device is in the programming mode. 
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